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(57) Abstract: 

PROBLEM TO BE SOLVED: To realize an adaptive 
speech recognition system by speaker classification and 
to easily obtain high performance speech recognition by 
using fuzzy Inference, then estimating the output 
probability of a hidden Markov model(HMM) from 
information of similarities of respective 
classifications and the output probability In respective 
classifications. 

SOLUTION: First of all, speech samples to be learned are 
collected (S 402). Then, the classifications of the 
speech samples are decided (A 403). The classifications 
of the speech sample are decided heuristically, or the 
optimum classifications are decided from the 
characteristics of the speech data 420 to be learned. 
Then, the speech data are answered to respective 
classifications according to the decided classifications 
to be divided (S 405). Then, HMM parameters are learned 
(S 411-419) by using the speech data 421-429 at every 
classification. At this time, values of preliminary 
learning are used as state transition probabilities of 
respective HMMs. Then, adjustment for constituting a 
whole system is performed from the HMMs learned at 
every classification (S 406). Methods using the fuzzy 



theory and the method using a neural network, eta. are 
exemplified therefor. 
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Fxl ^(xl)+Fx2^(x2)+..+K/? • ' ' J 
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:y M7-i^4^McS^L/c't(7)' ([118 (b) T^fc 
5o -^--n >'^T-(75m;^fl, — ^^::A;^c?:»^^.^^->ft-r 
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t. ms (c) <DXo{Cf^^, m8iD:^y'yy'6 0 1^ 
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:y:;^6 0 2) . hu^ (^10) (cit^^or^^^^-^^-fi^ 
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tK -xwx-\^. ms (c) (D^mx^mnx^^^^. 
[ 0 0 1 5 ] n 9 ^^ . -jf-%mommn s ^^^^±{m}& 

m-Cfe^o II]9t:iti:. J: 5f^#iiiS^J#^l^^i!2 

th^^t (^^:y:^8 0 1) . ^Ti?A;^S^fl (^-T^) 8 

L-C>^j:^7-AtCirx'9iA^tL5 (^7"^^:7°8 0 2) « ^ 
^^0^#m5a^^^f^fT5> (^7^:y:/8 0 3) o :itb 
fl. Levinson - Durbin j'it^JzoTLPC (Liner Pred 
ictive Coding) ^o:>^<y :^ ^i^^^~)5'(^^. FF 

i^)5:^fe7)^fc^, -X7":y:/8 0 4-^8 0 6 fi> *^5f!(7:) 
mf4^^Sii:^^^o -t-4^t>^;:^^y:/8 0 3-^?fflv^yt5> 

fS#5>-M^^:^-r5 (^7^y:/8 0 4) . 

[0 0 16] m^. ::Lcom^^m\^xm^m}:L^i\L^rTo 

(-x^:y:7^8 0 6) ^ tfSSmf^. r S 

1 2^[±l;/:-r^o _L?e;^^^^:^8 0 1 — 80 7(7:)9^. 

t^Bfcov^r. mioi-^-To mofi. n 9 t^^^tt^M 
#s®(/)5>rr^:s (^^>>':/8 0 4) mmmmmxh 

^^-To Xt^t\.X^^W.-<^ h/K f±l:^<^ 

\hti\^m2 (d) ^ffli^Tif^-i^t^o ^-f^ii 

;^^§T^^^^;h.§ (:x^:y'7'9 0 6) . B^^^^'^^ 

9 0 7) o ^t-. Kr^tc. Tit (1^1 1 ) (ct^ 

^xtfMtmn^n^^ {y^Ty-y^^ 0 S) c 

1 1 ] 

7x>= % ctimoym 
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ym = 2 Ct> Imxi 
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ym f^'ISI y — K<Of& 
Xi ti, XJ2^-V^m 

^ (^^:y:7'9 0 9) . /^:jo. W.^^^.m<7:)^^:fe-&co:7 
tcov^Tfi. 1^18 (c) (Dyx2 — tmZX^^fz.}5b 

[0 0 1 7] mi ifi. :^mm(o'mmmA^7y^'r^^%% 
m.^n(o±{^yu-^-r-hx-^^^^ ^fc. mi 2ti. 

mil (7:>:7n— -ei£^>^<t /jr5-<^ h ^'r— hif— ^i: 
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5^^tTo xm^^mm L.i^m^ 1 ^ittr^fc <jf j: 9 
•^00 ^ fc. Mh^^ f^y<y^ ^m^-T^mmmn^'^ 

10 yy'lOQl'^lQOKDoh. y'r,y':fi 0 0 2 (m 

^811 (Dm\c. y ^ rvk'^\^m-t^\Mm 1010 r-^^^ 

20 [0018] :^mmm^mm't^mK. ^m^^^y v y 
r-yv^-^ty^^^Trnm^-o^^^xmrn-r^^. ^^%^ 

fcfefimi2 (a) ic^-r^oi^. ±x(D^<y (:\kmmm 
30 <7:>mm ^-^—^-r^-jjmxh^o mm^^^m^ (t) ^ 

y^h^—^^-i. mi 2 (b) (i^Tj^-TJ: #:7U'-i^ 

:::t{^mhmm(DM\^^^<y^m^i.x. -^tii^^^mt 
i^±mmm]f)-^m'ttf:nx^m^n 0 m-^ i:>h^t^. 

\^^<y^m9i\-.fJ:<X\^fS:htS:),\ 

40 [0 0 19] rftiittcoi^fEj i)mm:^mm 

\z.f^^o m^i^^—'^ay^^cDm^xhmk^ 

X(Dy<y(Dy^rt'^^;i^i)^^\^ {m^.\^^^x^ht^) . 
V — ^/i^xMc&^i:^<y^m'^'^^z.t-^^x^^^ -tz. 
x\ ^ti^m(7:>mAjX^^^j:\^^^^coy:=iT^^mi.. 

ri.^MPLfz±xmm^^m'^'f-/5c,tA^ii^^^{z/^y>^ - 
50 (A*^m ^yi/ct-fj#^ mm^tmu-^tx^^ {km 
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m o ^n^. mi 2 (c) (-^>^o v^*. y-K {i, 

i.n) 7)^t>/— K (i + l.k.n) ^T^oo^ :=i T ( (i, i + 1) , 

(i^k),n) co^ o^^-^m-r^o z.(Dt^mm?amit.. s 

((0,1), (0, Jn),n) :^^^m±tt^ay<:^ mm^^:^) 

AiE-r^pjiM<*r=^c?^o mi 2 (c) coct^^tc. 

r(^. g!^:^cj^^'7)■^^r^l•T LTtfFfffi (g) tmj i^x\^^^j:\^- 
Ui7^o:)Wm (H) (7:)^T:'|^mT*t 6c -r^^^t^-^. F(i, i, 
n) =G(i, i, n) +H(i, j, n) (/:) J; 9 t-^^^ 5o KCt-*5 
it6;=^^rM?^(7)«^fSf:i. f (i, i, n)=g(i. i, n)-fh(i, 
j, n) -efll:^-^^. :L(Dm'^y-^:=^T'^K h(i, i,n) ) H(i, 

i,n) '^mfzi~m^. A* mmty'i^mmm^^mm^ti 

[0 0 2 0] ^rr% I^it^'j4r^fi. j^iS^j i ioj:r;^3^ 

<:to^^c7:>^i:^;^:=Ir^fflv^-clmE|s^ (IE] i K^^^^ry 
:7'ioo2) ^mm.'T^Jjm^mm'r^. 

(d) Oct^t-s il5*-f^c73#^^}l#fcJ;oT^«^ti. 
0,1,.. (7:)J[litc:/^6/iS. 20,19,.. (Dlilic/^ 

[0 0 2 1] mi 3ti. mi 1 r^^L/c^i-s^ii4(7)^ii 
K>^^W£:^^rmmi {y^—^ 10 10) (Di'^j^^miDy 

:y:7'12 0l) . ^T^t^*HMM(7:>^^^tT9 (^-f-:y 
:7^1 2 0 2) , ^tL^i. msici^L/cllJg^jK^^^^sfeT* 

1 2 1 OtCl&^^-r^o ^7^^/y^l 2 0 2'e*:£L 
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fmi(Dm^m^ik\^. ^"-^.yr^;\^ \ 2 1 it^^&^-r 

:/1 2 0 4) . 'r — zfju^i'^J&'r^ (7.TyV'l2 0 

[ 0 0 2 2 ] m 1 4 f^. m 1 1 (Dmmm a (j^Mmm.^^ 
Ji (^^^^1 0 0 2) c7)P?ia^Sco:7n"^^— b-e 
fe5o ;^^^:yy^l 3 0 I--1 3 0 9(^. mil 

(Dy^'ry'fX 0 0 2co1^>Vl>^5^>'lc^f S-f-^o 

(^T':y:y'l 3 0 1) . v-^^i^s-T"^— ^ 8 
1 1 (7:)HMM^N°^^— ^^i^^iAti' (;:^^5/:7"l 3 0 

2) . ci^-c. wm^^ h/ni. mil (D^^^yrf^ 0 
(t=o) ^/jiffl^^ (s=o) Kis:.^t-^<, z^^vx. mi 2 

v^l 3 0 3:L^I^-efi. Ma-<:^' h/i^i:. HMM^-^^^ — 
^^fflV^T}^m^tT9o nil (b) iCdoV^T. ^ffll^ 

^.^.A;^-^^a3S^-et — Kfi. B, c-cfo^o ^ 
^-f Bt^j^^*.^.^lS:£-r^ (;^^:y:/130 

3) o ^t-. ;^:=iT^f?«L (;^^!y:/l 3 0 4) . ^ 

w^-^Vi-^-r^ (^v^^^'-^i 3 0 5) . :i:i-e\ mm^ 

{y^^y^l 3 0 3) o t(D^liT% :^igf^1*t*. B, 

^^^^^^M^-pJ^i-6^"c^#^M-r (;^^5/y^i 30 

7) e SII-W.^4^J:^L7t?i^ f.fl' (;^^:yyi 3 0 
7) . n^fzmm^^m^<:^kV.X {:^^yy'13 0 

^0 [ 0 0 2 3 ] m 1 5 (i. 5 ^ff^'t^'^Vl 

>^1 2 0 3) t zr-y :y:^/^^^fe^fflV^TV^ 
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